An expe/'iment has been proposed, for the early 1970's, for the purpose of obtaining data on ionospheric and tropospheric effects on wide-band trans-atmospheric transmission. It is desired to radiate three combs (each composed of seven to ten highly stable, phase-coherent CW signals) from a geostationary satellite and to monitor the amplitude and phase of the signals in considerable detail. The tones would be grouped at S band, L band, and UHF, with group bandwidths and frequency spacings set to measure the mean dispersion and second-order parameters of the random f part of the channel. One CW signal would be transmitted at HF and one at VHF to provide a comparative link with the existing collection of scintillation data obtained by various workers. Some multiple-antenna observations are desired so that spatial coherence questions can also be attacked. It is hoped that observations will be made through the equatorial, midlatitude, and auroral ionosphere.
INTRODUCTION
The development of communications and radar systems has resulted in ever increasing bandwidths. For systems that involve trans-atmospheric transmission (such as communication satellites and sophisticated radars of the future) the atmosphere probably sets the ultimate bandwidth limit. In the UHF and lower microwave bands, ionospheric dispersion probably dictates the final limit. At higher frequencies, spatial inhomogeneities in the ionosphere and troposphere may be more important.
Scattering from ionospheric irregularities will also influence the lower frequencies. The irregular phase shifts and amplitude fluctuations attendant to the scattering will decrease the band over which signal frequency components retain their initial relationships, representing a decreased 'correlation bandwidth.' Even slight partial decorrelation may be a problem for some systems. The usable bandwidth limit set by scattering is probably more variable and less predictable than that set by dispersion, because the irregular structure of the ionosphere may be more variable and is less understood than its gross characteristics.
Scattering from ionospheric and tropospheric irregularities also limits the gain and resolution we may expect from large-aperture antennas. On fre- Existing knowledge about the atmosphere and its irregular structure permits us to make the above qualitative statements about bandwidth and aperture limitation.
It also allows us to make order-of- Both amplitude and phase fluctuations would be measured in order to provide a rather complete statistical description of the signals arriving at the ground. First-order distributions of amplitude and phase would be generated; higher-order moments would also be generated. A common frequency standard on the ground and in the satellite (maintained by a two-way phase-comparison link) would supply the necessary reference.
Existing knowledge about scattering of transionospheric signals leads us to expect quite different results in at least three latitudinal regimes: equatorial, midlatitude, and auroral. Additional differences may be expected when the radio line-of-sight penetrates a region of on-going auroral disturbance.
It would be desired to obtain measurements in all three latitudinal regimes.
CHANNEL-MODELING CONSIDERATIONS
As a basis for designing the experiment, the atmosphere fro.m synchronous orbit to the ground was treated as a communication channel subject to analysis by linear filter theory. In this approach, the channel is represented totally by a time-varying impulse response h(t, r) and its Fourier transform with respect to r, the time-varying transfer function
H(t, 1).
The problem is threefold: (1) to relate h(t, r) and H(t, 1) and, particularly, their first-and secondorder statistical measures to certain signal parameters; (2) to establish criteria for adequate sampling of the channel measures; and (3) to relate the channel measures to known atmospheric parameters.
To attack the problem, we relax the usual assumption (e.g., see Daly [1965] ) that the channel statistics are stationary in frequency. Relaxation of the frequency-stationarity assumption is necessary at the frequencies of concern because of the dispersive nature of the ionosphere and the wide bandwidths used. We retain the assumption that the channel is wide sense stationary (WSS) in time, an assumption that is not fundamentally unsound and 
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where Xv is the characteristic function [Parzen, The above pertains to gross (or non-scattering) effects of the atmosphere. We will now discuss scattering effects arising from spatial irregularities in atmospheric refractive index.
1960] of T(t).

If T(t) is a Gaussian random variable with mean
Consider the simple atmospheric model of a onedimensional phase-modulating screen [Hewish, 1951] A widely used criterion for separating 'acceptable' from 'unacceptable' dispersion is the condition • 1 radian [Eshleman, 1960] . For the experiment under design, it is desirable to choose frequency spacings within the various bands that approximately bracket the condition • = 1 under average and/or maximum ionospheric conditions. This condition is not crucial, but approximating it is deskable to en- It is under such conditions that measurable ionospheric scattering effects are most likely to be observed at the higher frequencies, and the resulting data wiil be available for further refined estimates of the coherence bandwidth at UHF. It is therefore not considered desirable to design the experiment for the expected worst auroral (and probably equatorial) case at UHF at the expense of reduced information under more commonly occurring conditions or of considerably greater experimental complexity and added power. Aside from frequency selection, the prime design parameters are the phase stability and the system signal-to-noise ratio. Existing scintillation measurements at individual frequencies were used to establish stability needs, transmitter power requirements, necessary antenna gains, etc. The interested reader is referred to Fremouw [1969] for instrumental details.
CONCLUSION
The experiment described in this paper is in the design stage. It has been found necessary to resort to rather advanced techniques for the satellite transmitter. In general, the experiment has been found to be ambitious but not infeasible. It is currently hoped that the transmitter will be launched into geostationary orbit in 1972. However, no firm commitment for a launch has been made as of this writing, and so the plans described above should be considered tentative. It is possible that actual implementation could be more modest than the described plan.
The wide-band nature of the experiment has been stressed here. We also hope to make spaced receiver measurements at several frequencies for determining signal spatial autocorrelation functions. It is hoped that both spatial and time-frequency measurements will be useful to system designers. In addition, interpretation of measurement results should provide insights into atmospheric processes that are of geophysical interest. The purpose of describing the proposed experiment at this time is to call the attention of both the communications and aeronomy communities to the hoped-for results. In particular, it is intended to describe it so that plans may be made in time for useful coordinated observations between various interested groups.
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